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Richard G. Middleton, of 1271 First Street S. Extension, Columbia, SC 29209, declares 
as follows: 

1 . I am the sole inventor of the invention described and claimed in the above-listed 
patent application. 

2. My experience in the textile cleaning industry includes being the Founder and 
President of Circle Environmental, Inc. (1996 - Present), which has its place of 
business In South Carolina, and which specializes in the cleaning and processing of oil 
saturated absorbent materials. My company has been at the forefront of environmental 
issues from its inception, as evidenced by the following awards: 1 ) winner of the 2001 
"Governor's Pollution Prevention Award" for Innovative Absorbant Recycling and Waste 



Minimization Programs for South Carolina; and ii) winner of 2001 "Best Waste 
Reduction Award" from the SC Department of Health and Environmental Control. 

3. I, both as an individual and through the above listed company, have been in the 
business of developing, selling, and installing cleaning processes that can prevent any 
unnecessary soil and groundwater contamination for over 10 years, 

4. In an effort to address the issues facing the cleaning of textile absorbers, including 
minimum waste generation and maximum recycling and reuse of both the absorbers 
and the extraneous substances that became absorbed, I developed and patented a 
method for cleaning absorbent materials. This method included the use of a standard 
dry cleaning fluid, preferably, perchloroethylene. 

5. Although the use of perchloroethylene as a dry cleaning fluid accomplished the 
recycling and reuse of absorbent materials, as well as the extraneous substances 
absorbed by these material, waste generation remained an issue. There exist growing 
concerns throughout the country regarding typical dry cleaning fluids, such as 
perchloroethylene. Because various local, state, and federal agencies consider these 
dry cleaning fluids to be hazardous wastes, the use of them in a cleaning step 
necessitates their treatment and/or disposal. Not only is hazardous waste disposal 
costly, but it imposes significant requirements for careful handling in order to protect the 
environment. Perchloroethylene is also considered to be a health hazard to those that 
may become over exposed to its fumes if not properly handled and ventilated. 
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6. Currently, the following mandatory requirements apply to operators using 
perchloroethylene in dry cleaning in South Carolina: 

A. Requirements of Bureau of Land & Waste Disposal 

i) an operator must obtain an EPA ID# so that EPA can track the amounts of 
hazardous waste is produced; 

ii) disposal cost per 55 gallon drum of residual perchloroethylene or still bottoms 
containing perchloroethylene is at least $80.00; 

iii) monthly, quarterly, and yearly reports of Hazardous Waste generated; 

iv) yearly payments to the dry cleaning restoration fund; 

B. Requirements of Air Quality and Emissions 

i) stringent construction permit required before installation of equipment; 

ii) apply for air permit after obtaining construction permit; 

iii) complete daily, weekly, monthly, and yearly reports; 

iv) Title V permit required when operator reaches level of usage. 

7. Additional costs that are not mandatory, but necessary nonetheless, include costs for 
environmental compliance experts to assist in understanding constantly changing 
regulations and permits. 

8. Not only did these growing concerns and expenses affect whether continued use of 
perchloroethylene as a dry cleaning fluid was a preferred choice, but also, I learned that 
at least one state, California, is considering banning the use of perchloroethylene as a 
dry cleaning fluid altogether. Accordingly, this potentially growing trend in the United 
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states to ban the use of perchloroethylene as a dry cleaning fluid encouraged me to 
begin considering alternatives. 

9. The use of n-propyl bromide as a substitute to perchloroethylene was not an obvious 
choice. N-propyl bromide is much more costly than perchloroethylene, and can cost as 
much as three times more than perchloroethylene. However, this material has been 
previously used in combination with other materials as a degreasing agent. Because 
my cleaning process often focused on the removal of oil-based or grease-based 
extraneous substances, n-propyl bromide was tested as a potential substitute. 

10. The results from the use of n-propyl bromide as a dry cleaning fluid proved to be 
significantly better than anticipated, if not surprisingly better. The following summarizes 
what I believe to be the superior and unexpected results of using n-propyl bromide as a 
dry cleaning fluid: 

I) Lower Energy Costs - N-propyl bromide can be reclaimed 
through distillation more efficiently than perchloroethylene. Accordingly, 
less energy is employed in heating n-propyl bromide to its distillation point, 
which is from about 70**F to about 150°F, depending on various operating 
conditions, as compared to about 250T for perchloroethylene under the 
same operating conditions. Further, the lower boiling point of n-propyl 
bromide than that of perchloroethylene contributes to shorter drying times 
to remove dry cleaning fluid from the fabrics being drycleaned. In a 
comparison between energy expenses incurred when using 
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perchloroethylene versus n-propyl bromide as a dry cleaning fluid, the 
total average monthly energy costs for my cleaning process was $2199.44 
when perchloroethylene was used, and these costs were reduced to 
$1566.17 when the process included n-propyl bromide as the dry cleaning 
fluid^ 

ii) Less State and Federal Regulations - N-propyl bromide is 
currently not considered a hazardous substance. Therefore, significantly 
less time and cost Is spent on compliance with regulations permits that 
would otherwise apply to the use of perchloroethylene. I have attached an 
Inspection Report from the Department of Health and Environmental 
Control for South Carolina, which states that by using n-propyl bromide in 
the dry cleaning process, my company can change from a title V permit to 
a State Source. In doing so, the reporting and compliance of federal 
regulation has been removed. Moreover, there is a disposal cost for 
hazardous substances, such as perchloroethylene, that is about $80.00 on 
up for each 55 gallon drum of residual or still bottoms. On average, my 
company disposed of roughly 23 gallons of used perchloroethylene per 
month for a cost of $1840.00 per month. There is no cost for disposal of 
n-propyl bromide residual and still bottom; 

ill) Safer Working Conditions - Upon information and belief, n- 
propyl bromide is less regulated by state and federal regulations because 
it is a safer material than perchloroethylene. Therefore, working 
conditions are also safer as a result; 
' These figures were taken from a six month, side-by-side comparison of electric and gas bills. 
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iv) Less Stress on Equipment - The density of n-propyl bromide, 
which is about 11.6 pounds per gallon, is lower than the density of 
perchloroethylene, which is about 14 pounds per gallon, therefore, less 
stress is placed on the equipment during the washing, drying, and 
reclaiming cycles of the dry cleaning process. 

v) Less Dry Cleaning Fluid Needed To Clean the Same Amount 
of Textiles - Based on a review of amount of perchloroethylene 
purchased over a nine month period versus the amount of n-propyl 
bromide purchased in a consecutive nine month period, 52,960 pounds of 
perchloroethylene were purchased and only 27,600 pounds of n-propyl 
bromide were purchased, respectively. Although this difference can partly 
be attributed to the differences in densities between the two materials, the 
data also suggests that n-propyl bromide can be reclaimed more 
efficiently. 
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11. I further declare that all statements made herein of my own knowledge are true and 
that all statements made on infomiation and belief are believed to be tme: and that 
these statements were made wttti the knowladga that wllNlJl false statements and the 
like are punishable by fine and/or imprisonment, or both, under Section 1001 of Title 18 
of the UnKed States Code, and that any euch wilthJi false statements may jeopardize the 
validity of the application or any patents Issuing thereon_^ 





Richard G. i\1iddleton 
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PROMOTE PROTEtJT PR 
Soulh Carolina Pepartmcttt of Healtj 
and EnvimnmBtital Control 



Environmental Quality Control 
^ Bureau of Air Quality 
O ?^^pectlon/lnvestlgatlon Report 



Central Midlands District 
Bulldine 5 
State Park, SC 29147 
(803) 896-0620 Vm (803) 896-0611 



SourceCProject): Circle Enviromnental 

Source No.: 1900-0164 

Mailing Address: 1271 First Street S^Ext 

Columbia, SC 29209 
Source Address: 1271 First St. S. Bxt 

Columbia, SC 29209 
County: Richland 



Date/Time: 04/03/22 @ 1500 

Type: Comprehensive 
Owner/Operatoi*: Marion Lesesne III 
Person Contacted: Same 
Source Telephone: 803-695-9700 
Code: MAOIX 
Inspector: Robert W. Hudson 
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This company operates a waste minimization program for hazardous fluids in an industrial appl^ation. 
OperalarepLLdnnderPart70PermitNumberTV.1900.0l64,IssuedateFeb.^ 
A HU 2002andExpir3tionDate:March31,2007. Permit application 1900-0164^ has been made and appr^^^^^ 
toalso'useN.propylBromide(VOC),whichisnowusedincurrentoperationsXl^^^^ 
hydraulic fluidsarecleaned in dry cleaningmachinesforreuse. Also experimentation is being conducted m dry 
cleaning of oil spill contaimnent materials. The following is a list of permitted equipment at this location: 

pfligrnTPTTON 

80 pound Columbia l^urbo Dry. Model 1231 dry-to-dry cleaning machme 
equipped with a primary refrigeration unit with secondary aeration filter system rated 
at 99% efficiency (perchloroethylene solvent is used to clean synthetic clothing; this 
unit is subject to Part 63 NESHAP. Subpart M) (CB) 

160 pound Columbia. Model TL1400/MD1500 dry-to-dry cleanmg machine 
equipped with a primary refrigeration unit with secondary aeration filter system rated 
at 99% efficiency (perchloroethylene solvent is used to clean synlhetic clothing; this 

unit is subject to Part 63 NESHAP, Subpart M) (CB) 
C„„ert,yte,60p»™...»«inga«hi«.is«dasm02i.u.uscd.= 80pou.dm.chin.h»bc» 

o. d,. . I«m:« .urn HAP. U 29.28 tons y«r ttm»«h «^ .fFcbm«y, 2004. Operator, matotamed » log 
r^p.ma.r»,»ircm»Uinol«ii.«l»kch«ks.ta.p«Uan»ofto»s»»ipipcoonn».i^ 

an. va,v». A.« door ^ fl>»r g.,^ «^ P-p.. aolven. Ur^s ' J"^ 

w..„sep«a.ors.A.a«tin»ofia.p~«o„c.na«««#.o.«c.«..35'C-^in,etw«l«^ 
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Datemme: 04/03/22 @ 1500 
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Source(Project): Circle Environmental 



^^^^^^^^^^^^^^^ 

. frnm title V to a State Source. The new construction penrnt requires that recoro 

request a change from titie V to a btaie d 

.•^ * w Pmmfl Bromide (VOC). Consumption is limited to lOU tons per year 

inspection. 
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